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Developmental Changes in Relation to Desiccation Tolerance of 


Archontophoenix alexandrae (Palmae) Seeds 


2,3 


1:2; pe i . 1 : 125 
SHAO Yu- Tao , YIN Shou-Hua , LAN Qin-Ying , ZHANG Xiao- Yan 
(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 666303, China; 
2 Graduate School of the Chinese Academy of Sciences, Beijing 100039, China; 


3 Inner Mongolia University of Sciences and Technology, Baotou 014010, China) 


Abstract: Germination of Archontophoenix alexandrae seeds and embryos were studied under gradient water content treat- 
ments throughout the seed development phases of maturation in 2005 to investigate seed desiccation tolerance and storage 
characteristics . During the maturation process, seed water content decreased gradually from 55 DAF (days after flowering) 
to 70 DAF, and seeds reached the maximum dry-weight at 90 DAF . Seed germinability appeared after 60 DAF . Seeds 
germinated with a temperature range from 15 C- 40*C under alternating photoperiod (14h light, 10h dark, 12Umol m? 
s'!), while the best germination percentage was obtained between 30°C- 35°C . A maximum germination capacity reached 
at 70 DAF . However, seed germination was greatly inhibited by light . Desiccation tolerance of seeds and embryos in- 
creased gradually from 55 DAF to 90 DAF and reached the maximum at 90 DAF with a semilethal water content of 0.18 g/ 
g (seed) and 0.3 g/g (embryo) respectively . Rapid dehydration maintained higher seed germination percentage than that 
of slow dehydration when drying to the same water content . Seeds witMéwithout water content treatments failed to germinate 
after 1 month storage under - 18°C, whereas appropriate desiccation treatment prolonged seed longevity under 4°C, 10°C 


and 15°C storage temperatures . It revealed obviously the recalcitrant characteristics of Archontophoenix alexandrae seed 
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storage behaviour which are tolerant toward neither deep desiccation nor low temperatures . 


Key words: Archontophoenix alexandrae; Seed development; Desiccation tolerance; Drying rate 
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Fig. 1 Effect of temperature on germination percentage and germination rate of A. alexandrae seeds . 


Alternating photoperiod with 14 h light and 10h dark; light intensity, 12|1 mol m Mig 


EL EE E Eb LI a DIET EROHIEU BIER 
OO, OOU00000 G5CD D. D 2a); D 




































































ünngusgmuggugsBilligdugsl D 
2b) E EW i BE Ep ETUR E, PETERE 


























I 25" CH SS" CET HE? Bees. HORE EGRE Ele uguB.üügdggmmdgbguduubutut 
100 A iie 
ber 
= 80 £ 160 
8 $ _ 
zz qm ou 
S 60 a t 120 
E z2 
E 40 . m D B0 
8 —— light == 
20 — dark $ 40 
uL 
o ü 
40 35 30 25 20 15 10 20 25 J30 35 40 
Temperature (T) Temperature (T) 
02 0 0000000000 , 14h00, 10h00 , I2umol m ?s*!; 
45 d »O0000 O 
















































































Fig. 2 Effect of light on seed germination percentage and fresh weight of seedling of A. alexandrae . Alternating photoperiod, 14 h light and 


10h dark, 12umol m^?s^! . Fresh weight of seedling was weighed after seeds germinated for 45 d . Seedling don’ t include endosperm 
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Table 1 Changes in properties of A. alexandrae seeds at different developmental stages (DAF) 
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Days after Colour of fruits Seed volume ( g/ 1000 seeds) Water content of seed Dry weight of seed 

floweri ng 1000 seeds weight 
55 green 0.24+ 0.01* 281.44 2.55* 62.2+ 0.67" 97.8+ 3.83* 
60 green 0.27 0.01° 290.0 2.83° 50.4+ 0.62° 189.8+ 5.05° 
65 yellowish green 0.294 0.01% 330.0+ 3.43* 42.8: 0.82° 203.14 6.54° 
70 blue red 0.32+ 0.01% 371.1+ 2.733 38.5 0.331 223.9+ 11.6* 
75 light red 0.30 0.00% 384.14 1.55° 37.34 0.331 243 .5+ 8.28? 
80 light red 0.3140.01% 384.24 1.85° 37.23 0.194 246 .6+ 2.57! 
85 red 0.32+0.01° 404.23 1.15! 37.33: 0.172 258.32: 8.44* 
90 deep red 0.34+ 0.01* 407.9+ 1.50' 37.43: 0.23? 263.72: 2.82* 

(P «0.05, LSD test) 
Notes: Different letters on right corner in each row mean significant differences at P< 0.05 by LSD test . 
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Fig.3 Changes in water content (a) and germination percentage 
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(b) of A. alexandrae seeds and embryos during development 
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Fig.4 Changes in desiccation tolerance of A. alexandrae seeds (a) and embryos (b) during development . Seeds were rapidly dehydrated 


in desiccator with activated silica gel for 1- 48 h at 25 €: 2°C, and embryos were dehydrated rapidly by using 


aseptic air current method for 0.5- 12 h at 25x 2?C 
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Fig .5 Effect of rapid and slow dehydration on desiccation tolerance of A. alexandrae seeds . Seeds developed 90 days after flowering, was 


rapidly dehydrated in desiccator with activated silica gel at 25+ 2°C, slowly dehydrated at 15°C, 75 . 6: 0.296 relative humidity . 
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Fig . 6 Effect of storage temperature and storage time on seed germination . a . Fresh seeds of 90 DAF; 


b . Seeds of 90 DAF of rapidly dehydrated 12 h with activated silica gel 


UUUUUU »nAFI I UBLULututlutlLtl 
ugugumuuuusuuuduu.lnmuullltl 
uuuuillullul 550 530 eor 65d O 
OOO U (Farrant [I] , 1993; [| O O , 1993; 
Ful], 1994)] |] I 60 DAFT OU UUUL. U 
Ft a 8g EBENE NR ERE 
ag a oO ELE 
OOOD (Xarant[], 199300 0ġ0 D 0 D U U U 
UUUUUUUU. UUU 79DAFIILU UU 
Uuu.uudus bAFLDLD LDLULULULULULUL 
uuuuuluuutluluttulultLululuLtLuu 
YG a BE dT BS OE au BPESEDSIPES LE EDUDE DES 
(Bewley and Black, 1994), [][][] D] HH HH D] ED]. 
BS a Pe ep EL B E 

uguaguaguuuuululutlitLtlutlutltl 
uumuug oec aoc ng gulautulaututl 
Es REP SSS CDL BOE BEBE se ERI EE: -GStub= 
bendieck and McCully, 1976)[] JUD EH] EH HL HE HE H] 
| 15°q] 40°CquUO OO000000 (0 1), 0 
O 25°C] 35°C], a BEBE . B BL E U CD] 
FATT EE i HESSE EEG EIER EIS: 307€] 
35°Q] O 15°C] 30°C, HH 000000000 


O00000. 00 asdqisas5cn 000000 
UUHUUUUUUUUUUUUU U 2). UU 
UUOUUUUUUUUUUUUUUUUUO 
UUUOUUUUUUUUUUUUUUUO 
UU (Chandel [] , 19955, [1 [IL] D] D] U. D. U U 
UUUUU.UUUUUUUUUUUUUUOU 
O O O O CPammenter and Berjak, 1999)[] [] [] [] 
uguuuuiuiuuuttlili 700 90 DAF UU 
U,.UUUUUUUU. UU 9 PDAFI[I UL UU 
UUUUUUU © 4L 9 DAFLU [I UL UU 
ESTER E e AE ETE MRMENE MUN ENTUM E 
( Landolphia kirkii) ] HU UU UUUUUUUUOU 
(Berjak[] , 1992; Fu], 1994)[] LJ D] D UL DU U Li 
uguuuuuiullimulululuttLtLLulüu 
uuuiuuuiuluulullirl «Els[), 1987; 
Berjak [], 1992; Bryant [] , 2001; Connor [], 
2001)[] Walters (2000 O0. 0000000 
uuuiuuuulutluluttlutlutltLlLiluüaAber 
lenc-Bertosi [] (2003) [] H Hd Hdguluueututu 
uguuuuuiuullimulullutlttLtLluwüu 
uguuuuliuuulltLiuuilululuttLLlulu 
HOO. O OO ( Avicennia marina) OO OU U 


5[] HHUU:UUYUUUUUUUUUUY 521 


HJ Bh CEP ERE EE ERE 
OO O CXFamant[] , 193); O O O ( Machilus ku- 
sanoi) TU UUUUUUUUUU (Chien and 
Lin, 1990 0000. HU UU D 7 7E DL UE C]. C] 
uM a) OP re PR 
UUUUOUUU.UUUUUUUO 

A Eh EE HE BEBE DERE BUEGBEHEE EE HE EE Vul 


E Gg eg BE BB E Be BE WESEL BP ODRE 
[|] (Berjak [] , 1990; Pammenter[] , 1998; Wes- 


ley-Smith [] , 2001; Song [] , 2003)[] [] H1 D LH 
(2001) VUU lun aou d Hd ütldututLutL 
uuu.uguiuututtlelueultLululutLtLu 
UU. UUUUU UU UU Wesley-Smith [ 
(2001) VUU UUUUUUUUUUUUUU 
0000., OOOO 037¢g0 Utt 
UU 100%, VWUUUUUUUUUUUUUOD 
EO ea E ERE De HE ETE ETE 
ugu.uagugumuaguuulu o2 ssgl 
0.34 g/gl] 00000 0.19 g/gl] . OU 2400 
00000; OOOD o.13gegll. O 4%0 
UUUUUU S e a 
MITAT BURAT EIA B EA HE sH 
uuauuuluuutuluttulultLululutLtLudu 
uguguuuBiu.tuudulultLlulutLtLudu 
HB BEER BE B dp EE Dose d EE EL EP EH 
[] [] E] E] E] EF]. (Pritchard and Manger, 1998; Wes- 
ley-Smith [] , 2001)[] 


ug gugagupnaupnpaaupBauggauuuuntl 
uggumnaguupnp.pnaupnBumugauuuuntl 
uiui 


EE. erg E 













































































, 130—132 


















































, 1993 . 
































































































































[D]. 







































































Aberlenc-Bertossi F, Chabrillange N, Corbineau F, ef al, 2003 . Ac- 
quisition of desiccation tolerance in developing oil palm ( Elaeis 
guineensis Jacq .) embryos in planta and in vitro in relation to sugar 
content [J] . Seed Sci Res, 13: 179—186 


Berjak P, Farrant JM, Mycock DJ, et al, 1990 . Recalcitrant ( homo- 


iohydrous) seeds: the enigma of their desiccation sensitivity [J] . 


, 1991. ; 13 1 [M] . 


Seed Sci Technol, 18: 297—310 

Berjak P, Pammenter NW, Vertucci CW, 1992 . Homoiohydrous (re- 
calcitrant) seeds: developmental status, desiccation sensitivity and 
the state of water in the axes of Landolphia kirkii Dyer [J] . Planta, 
86: 249— 261 

Bewley JD, Black M, 1994 . Seeds, Physiology of Development and 
Germination [M] . New York: Plenum Press, 117—145 

Bryant G, Koster KL, Wolfe J, 2001 . Membrane behaviour in seeds 
and other systems at low water content: the various effects of solutes 
[J] . Seed Sci Res, 11: 17—25 

Chandel KPS, Chaudhury R, Radhamani J, et al, 1995 . Desiccation 
and freezing sensitivity in recalcitrant seeds of tea, cocoa and jack- 
fruit [J] . Ann Bot-London, 76: 443—450 

Chaudhury R, Malik SK, 2004 . Desiccation and freezing sensitivity 
during seed development in jackfruit [J] . Seed Sci Technol, 32: 


785—795 


























Cheng HY ( ), 2005 . Research background and progress of seed 



































ultradry storage technology [J] . Acta Bot Yunnan ( 














), 27 (2): 113—124 








Cheny HY ( ), 2006 . Challenges on the application of seed ul- 
























































tradry storage in seed bank [J] . Acta Bot Yunnan ( 














), 28 (1): 59—68 
Chien CT, Lin TP, 1997 . Effect of harvest date on the storability of 





desiccation- sensitive seeds of Machilus kusanoi Hay . [J] . Sæd Sci 
Technol, 25: 361—371 
Connor KF, Bonner FT, 2001 . The effects of desiccation on seeds of 
Acer saccharinum and Aesculus pavia: recalcitrance in temperate 
tree seeds [J] . Trees, 15: 131—136 
Ellis RH, Hong TD, Roberts EH, 1987 . The development of desicca- 
tion- tolerance and maximum seed quality during maturation in six grain 
legumes [J] . Ann Bot-London, 53: 23—29 
Farrant JM, Berjak P, Pammenter NW, 1993 . Studies on the develop- 
ment of the desiccation-sensitive (recalcitrant) seeds of Avicennia ma- 
rina (Forssk .) Vierh .: the acquisition of germinability and response 
to storage and desiccation [J] . Ann Bot-London, 71: 405—410 
Fu JR, Jin JP, Peng YF, et al, 1994 . Desiccation tolerance in two 
species with recalcitrant seeds: Clausena lansium (Lour . and Lit- 
chi chinensis (Sonn .) [J] . Seed Sci Res, 4: 257—261 
Fu JR, Xia QH, Tang LF, 1993 . Effects of desiccation on excised em- 


bryonic axes of three recalcitrant seeds and studies on cryopreserva- 


tion . [J] . Seed Sci Technol, 21: 85—95 











Luo YL ( ). Song SQ ( ), He HY ( ), et adl, 





















































2005 . Changes in desiccation tolerance of maize embryos during it' s 









































development [J] . Acta Bot Yunnan ( ), 27 (3): 





301— 309 
Pammenter NW, Berjak P, 1999 . A review of recalcitrant seed physiol- 
ogy in relation to desiccation-tolerance mechanisms [J] . Sed Sci 
Res, 9: 13—37 
Pammenter NW, Berjak P, 2000 . Aspects of recalcitrant seed physiolo- 


gy [J] . Reista Brasileira de Fisiologia Vegetal, 12 (Special Is- 


522 0 0 O0 0U 0 0 28 [ 


sue): 56—69 
Pammenter NW, Greggains V, Kioko JI, et al, 1998 . Effects of dif- 
ferential drying rates on viability retention of recalcitrant seeds of 
Ekebergia capensis [J] . Seed Sci Res, 8: 463—471 
Pritchard HW, Manger KR, 1998 . A calorimetric perspective on desic- 
cation stress during preservation procedures with recalcitrant seeds of 
Quercus robur L . [J] . Cryo-Letters, 19: (Supplement) 23—30 
Roberts EH, 1973 . Predicting the storage life of seeds [J] . Seed Sci 
Technol, 1: 499—514 
Smith MT, Berjak P, 1995 . Deteriorative changes associated with the 
loss of viability of stored desiccation-tolerance and desiccation-sensi- 


tive seeds [A] . In Kigel J, Galili G (eds) . Seed Development 
and Germination [M] . New York: Marcel Dekker Inc, 701—746 











period on germination and survival of sand sluestem [J] . J Range 
Manage, 3: 206—208 
Tang AJ ( ), Long CL ( ), Dao ZL ( ). 



























































2004 . Molecular mechanisms and storage technologies of recalcitrant 











seeds [J] . Acta Bot Boreal-Occident Sin ( ), 24 



































(11): 2170—2176 

Tompsett PB, Pritchard HW, 1993 . Water status changes during devel- 
opment in relation to the germination and desiccation of Aesculus hip- 
pocastanum seeds [J] . Ann Bot-London, 71: 107—116 

Walters C, 2000 . Levels of recalcitrance in seeds [J] . Revista Brasil- 
eira De Fisiologia Vegetal, 12 (Edo Especial): 7—21 

Wesley-Smith J, Pammenter NW, Berjak P, et al, 2001 . The effects 


of two drying rates on the desiccation tolerance of embryonic axes of 



















































































































































































Song SQ ( ), Long CL ( ), Yin SH ( ), et recalcitrant jackfruit ( Artocarpus heterophyllus Lamk .) Seeds [J] . 
al, 2003 . Desiccation behavior of seeds and their molecular mecha- Ann Bot-London, 88: 653—664 
nisms [J] . Acta Bot Yunnan (| ), 25 (4): Wu XJ (| O ), Song SQ ( ), Qian CM ( ). et 
465— 479 al, 2001 . Effects of drying at different rates on desiccation sensi- 


SongSQ, Berjak P, Pammenter N, ef al, 2003 . Seed recalcitrance: tivity and membrane lipid peroxidation in Chinese wampee ( Clause- 


a current assessment [J] . Acta Bot Sin, 45 (6): 638—643 na lansium (Lour .) Skeels) axes [J] . Acta Phytophysiol Sin 





Stubbendieck SJ, McCully WG, 1976 . Effect of temperature and photo- ( ), 27: 407—412 









































EIESEMEESEEEESETEEEEETUMECES A, TE 


uggauupnauugBpngpngupBgupgauggugguguggggsugugs)s GWU. ddd 
(ISBN 7-03-017056-3) [] Science Press USA Inc . (ISBN 1-933100-17-6) [] 2006 0 etii dB dudtugdutltl 
OUUUU 6960 3310 830, IM00UHHUHUUU;4YUUUUUUUUUYNUUNU.OUUUUUUUYUO 
ugguumagagum:agagpnpnuuuagagumuagapgg:pnugunp4unBnauunugu BUYUUUUO iD 

HHHUYUUUUUUUUUU., UL. A4 (635x965) O0 0. 2760, 2.800, HUUUUUUUUUUUG: 


HUUUUU.UUUUUUUUU 600, CVUUUUUUUUUUEU. UU: 6502044 O O : 0871 - 5215804, UU : 
0871 - 5150227, [1 O0 0 0 : whchen@mail.kib.ac.cn, [] 9 O O http://www. kib. ac. cn/ Alpine/ alpine. htm 


SEED PLANTS OF THE KARST REGION IN CHINA 
VOL. 1 (SOUTHEAST YUNNAN) 

Shui Yu-Min and Chen Wen-Hong, in Kunming Institute of Botany, Chinese Academy of Sciences . Science Press, Beijing, IS- 
BN 7-03-017056-3, and Science Press USA Inc ., ISBN 1-933100- 17-6 

Note: A4 (635X 965), 276pp, Jun 2006 published firstly, all in color and copperplate printing, hardcover, in both Chinese 
and English . It is characterized by: 

1 . 696 species belonging to 331 genera and 93 families, and over 1900 sheets of photos in color 

2 . Importance to study on flora of Indo-China, Outline of Plants of the karst region in China 

3 . Voucher specimen and herbaria attached to every species 

4 . Projecting tropical taxa, difficult and endemic taxa, and including 74 new taxa 

5 . Uncommonness of Yunnan," King of Plants" 

Contacting directly with: Ms Chen Wen-Hong, in Kunming Institute of Botany, the Chinese Academy of Sciences, Longquan 
Road 610, Kunming 650204, Yunnan Province, China . Tel . 086-0871-5215804, Fax . 086-0871-5150227, E - mail: whchen @ 


mail.kib.ac.cn, Orders available on line http://www. kib. ac. cn/ Alpine/alpine-e. htm 


